hyphae, also occur. To this class belong the actinomyces or ray fungus and the streptothrix.
But it is with the saprophytic class that I am dealing. The mould fungus is frequently found in the soil, and it was from this situation that I first noticed the condition, some years ago, when examining some jaws which I removed from the earth in which they lay buried, in the south of Ireland. In these particular specimens there is no very noticeable loss of substance, and it was only on making sections for other purposes that I found how extensively they were destroyed, the growth occupying the interior of the teeth, leaving the surface intact, as will be seen in the figure. Under the microscope a general view of the tooth shows the invasion by the mould fungus. The growth passes in a sweeping direction along the course of the dentinal tubes, swelling and distending them in a manner similar to the pipe-stem appearance of dental caries. In other situations the fungus passes at right angles to the tubes. Tangled strings of mycelium and budding spores are present in isolated patches and in dense continuous masses.
In these specimens of the dentine the organic matrix or tooth cartilage is still sufficiently firm to allow ground sections to be made.
It will be seen that the enamel appears dark in colour due to a porous condition, in which the light in passing through is broken up and interrupted, the individual enamel prisms are no longer in close apposition, so as to allow of the light passing through uniformly. The prisms are in fact surrounded by air spaces, due to loss of substance of the margins of the enamel prisms. When highly magnified a fine granular aspect is presented, in strong contrast to the normal translucent appearance. This condition is commonly seen in caries of the enamel, as was pointed out long ago by Dr. Leon Williams.
In some specimens of teeth the dentine shows a very marked contrast; in places it has the normal semitranslucent appearance, but where affected by the mould fungus it has a granular opaque appearance, where the light passing through it is broken up. Where the spore growth is clearly seen there is in the neighbourhood a faint area beyond the growth as though the dentine had been dissolved away by some exudation from the germs. There is a loss of surface enamel in places.
Recently I have received through the kindness of Mr. A. Maggs some remarkable specimens, in which the destruction of the teeth is inuch more marked. They were sent from Costa Rica by Mr. Orozco-Casorla of San Jose, who wrote to the effect that the teeth were found in a small earthenware pot of primitive design in an ancient tomb. The Director of the National Museum of Costa Rica says that in such tombs teeth were often found, nearly always with the roots and dentine absorbed, especially in acid earths. Very seldom are teeth found attached to pieces of jaws, and he never knew of pots containing teeth. These tombs are recognized as belonging to the ancient Indian race, which flourished before the time of the Spanish occupation of Central America. The teeth are therefore of considerable antiquity, possibly 500 years old.
FIG. 1. Fig. 1 gives a general view of a section of tooth invaded by the mould fungus, entering from the exposed surface of the dentine and also from the neck of the tooth where there is a surface loss of tissue, at the termination of the enamel, and also around the pulp cavity. The growth passes along in a sweeping manner in the direction of the dentinal tubes, but occasionally in isolated patches. The alveolus was similarly affected.
The figures show the extent of destruction of the tissues, some in which nothing but the enamel is left, others in which the enamel also is eaten away to quite half its extent. Invariably' the surface of the enamel is the last to disappear, the attack being therefore quicker from the undersurface of the enamel, which in places has become very thin. In one specimen it has been completely perforated. It is curious to note the manner in which the destructive influence has selected the jy-14 area of dentine beneath the enamel, in some cases leaving a core of dentine in the centre which easily becomes detached. The interior of these specimens has a deeply furrowed appearance, and undermined cavernous spaces are found when examined with a hand lens. The two lower figures belong to the Irish specimens, and show how slight is the surface loss.
It is quite impossible to decalcify these specimens with acid, either the Irish ones or those from Costa Rica; the whole specinmen melts and disappears, and as the dentine is almost as soft and friable as chalk it is very difficult to obtain from the Costa Rica ones even a thin ground section for microscopical examination. In one or two cases where I 'Jo
FIG. 2. Fig. 2 gives the appearance of the growth passing from the neck of the tooth in a transverse direction to the dentinaal tubes and beneath the enamel, the under-surface of which is being attacked by the fungus. The enamel has become dark and slightly porous.
have succeeded in obtaining small sections the dentine has lost its well-marked appearance of tubes and matrix; they are only faintly outlined. The dentine has a straw colour, and is covered with dark brown patches, which resolve themselves into masses of the mould fungus. The growth, though abundant in these specimens from Costa Rica, differs in character from that found in the specimens from Ireland. The growth is smaller, the large straw-like bands of mycelium so common in the latter are almost absent in the examples from Costa Rica, although in the dust and earth ab'out these specimens it is more abundant. The characteristic appearance of the growth in the dentine under a low magnification is somewhat that of a cluster of grapes, rounded spores on short stalks. Here and there one may see them quite distinctly under a magnification of 30p0 diameters.
As I mentioned, the suggestion is made that these teeth are especially found destroyed in an acid soil, but to my mind the appearances do not resemble those of teeth acted upon directly by an acid. It may favour the growth of the-mould fungus,-and there are indications in some of the Irish specimens of the presence of red oxide of iron, but as the rock formation was a coral limestone, the only acid The margin of a dense paten of fungus. Tthe characteristic appearance of the advancing growth, the tangled strings of mycelium and budding spores which dot the surface. likely to be present would be carbonic acid in solution; this would dissolve any iron, but would not dissolve the phosphate of lime present in the teeth. I feel sure, therefore, the destruction is due to the action of the germs so abundant in the earth surrounding these teeth, and so intimately present in the substance of these teeth. It is remarkable that nowhere is bone found along with these teeth from Costa Rica, and it suggests that the destruction by the fungus is quicker in bone than in tooth structure. The extreme porosity of the bone in the Irish specimens, together with the abundant presence of the germs, agrees with this idea.
The two groups which I have shown are found in different parts of the world and subject to different conditions, in-the one case lying FIG. 4. Teeth in various stages of destruction due to mould fungus, from a tomb in Costa Rica. The two lower figures are from the Irish specimens; from their apparently normal appearance the actual condition may easily be overlooked. On section, they show the same destructive appearance of the interior as in fig. 1 and fig. 2. at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from buried in the earth, in the other removed from actual contact by means of the earthenware pot and therefore more surrounded by air than earth. They represent almost the extreme limit of destruction, beyond which the teeth would be unrecognizable.
I have endeavoured to find indications of this condition in its earlier stage and for this purpose have examined some jaws and teeth stored awav in boxes. It is quite easy to find threads and web-like masses in protected places about the teeth and bones such as is here shown. In two teeth which were placed in a glass bottle seven years ago there is present such a growth, sometimes appearing as horsehair threads, sometimes as straw-coloured filaments, or wool-like masses. Often there is not the matured development of the mycelial filaments, but a finer growth. A thin section of the tooth was prepared and showed the dentine with its normal lustre and appearance, but in the cement, and sometimes in the dentine, collections of rod-shaped and bud-like spores were present, such as is shown in the figure. I think with experience it would be possible to produce a more rapid growth of the fungus and with a suitable stain, which is difficult to find, an earlier indication of the growth obtained.
If we consider the vast collection of bones and teeth of man and animals which would accumulate below the surface of the earth throughout the ages, one must admit that the mould fungus plays an important part in the economy of nature by this work of destruction and it is remarkable that it does so by acting directly on the teeth and not as in dental caries where the bacteria are assisted by the chemical changes in the food.
Mr. H. MUMMERY: The special interest of these specimens of Mr. Bennett's lies in the very extensive destruction of the dentine by the micro-organism. Professor Miller described the boring of the dentine by a micro-organism in 1882. This was in a piece of dentine which had been a long time in water.
He also found the same condition in two natural teeth which had been used as pivots. He identified the organism as the Saccharomyces mnycodermDa, and considered the penetration was due to an acid formed by the organism, but later considered this was uncertain. Galippe described similar cases in longburied teeth and Mr. C. Tomes in 1892 described this penetration of the dentine and cementum by a fungus in some teeth taken from a graveyard. It is very common to find it in prehistoric teeth, and I have several such specimens, but in all these cases the organism appears to be a budding fungus as described by Miller. The specimens shown by Mr. Bennett appear to be penetrated by a streptothrix. In some examples of teeth from the stone-age -given to me in Scotland-I found the enamel was traversed by grooves passing in different directions. This action on the enamel does not appear to be caused by a fungus and I suggest it may be due to a superficial decalcification -by carbonic acid in water in the neighbourhood of roots of plants around tha teeth-the percolation of the water during a long period following the channels formed in the enamel and gradually deepening them. ON November 20, 1917, a healthy girl, aged 10, of a nervous type, was placed under nitrous oxide anaesthesia for the purpose of removing the two first lower (temporary) molars. The left one was first extracted; the dental surgeon drew it outside the mouth in his forceps and then shook it loose with the intention of throwing it into the usual porringer beside the dental chair. But he noticed, instead, that the tooth fell on to the napkin, tucked under the child's chin, and was caught there in a fold. Without delay he then proceeded to the extraction of the corresponding tooth on the right side; as he turned and threw this away the child, recovering from the aneesthetic, raised both hands (with the napkin above them) towards her mouth, making at the same time a deep inspiratory gasp. The dentist never suspected that at this moment the first tooth must have re-entered the patient's mouth.
When the child recovered from the gas it was remarked that she was slightly wheezy. A few days later, Dr. Smallwood, of Little Waltham, Chelmsford, was called in and found a catarrhal condition with very little air entering the left lung. Wheezing continued, and, in view of a marked family history, it was treated as possible asthma. Some relief was obtained, but no cure.
In view of the one-sided symptoms, Dr. Smallwood made further inquiry, and, on tracing the illness back to the period of the tooth-
